USA). Recombinant human TNF-α protein was from R&D Systems (Minneapolis, MN, USA). Calf intestine phosphatase (CIP) was purchased from Takara Bio, Inc. (Otsu, Japan).
AccuZol reagent and AccuPower PCR Master Mix were from Bioneer (Daejeon, Korea) and TOPscript cDNA synthesis kit was from Enzynomics (Daejeon, Korea).
RNA preparation and cDNA (complementary DNA) synthesis
HaCaT cells were seeded on 6-well plates (2×10 5 cells/well) and incubated at 37 °C overnight. Cells were treated with TNF-α (10 ng/ml) in the absence or presence of PTPN21 plasmids for the indicated time periods according to experimental settings. Total RNA was prepared from cells using Accuzol reagent and reverse-transcribed into cDNA using a TOPscript cDNA synthesis kit as manufacturer's protocols.
Polymerase chain reaction (PCR)
PCR primer sequences of PTPs used in this study are listed in Supplementary Table 1 . The primer sequences of ICAM-1 and GAPDH were designed as previously described (27, 28).
The PCR was run for 17-25 cycles of 94 °C (30 s), 60 °C (30 s), and 72 °C (30 s) on a Bioer thermal cycler (Bioer Technology Co., Hangzhou, China). After amplification, 10 μl of the PCR products was separated on 1.5% (w/v) agarose gels, which were then stained with ethidium bromide.
Preparation of total cell lysates
HaCaT cells (1×10 6 cells/ 60-mm dish) transfected with PTPN21 plasmids were incubated with TNF-α for the indicated time periods. After incubation, total cell lysates were prepared as previously described (29). Cells were washed 3 times with ice-cold phosphate-buffered saline. Lysis buffer, containing 0.5% IGEPAL CA-630, 0.5% Triton X-100, 150 mM NaCl, 20 mM Tris-HCl (pH 8.0), 1 mM ethylenediaminetetraacetic acid, 1% glycerol, 1 mM phenylmethylsulfonyl fluoride (PMSF), 10 mM NaF, and 1 mM Na3VO4, was added to the cells and incubated for 10 min. The supernatants were collected after centrifugation at 15,814 × g for 30 min at 4 °C.
Luciferase activity assay
HaCaT cells (5×10 6 cells) were seeded on 100-mm dishes (70% confluence on the day of transfection) and transfected with pNF-κB-luc cis-reporter plasmids (Agilent Technology) and gWIZ-green fluorescent protein (GFP; internal control for transfection efficiency).
Transfected cells were split into 12-well plates, incubated overnight, and then transfected with FLAG-PTPN21 plasmids. After 24 h of incubation, TNF-α (10 ng/ml) was added and cells were incubated for additional 24 h. Luciferase activity assay was performed as described previously (30). Briefly, cells were lysed in cell culture lysis reagent (Promega Corporation, Fitchburg, WI, USA) and luciferase activity was measured using VivoGlo Luciferin (Promega) as a substrate. GFP fluorescence was detected at an excitation wavelength of 485 nm and an emission wavelength of 525 nm.
Immunoblotting analysis
Immunoblotting analysis was carried out as described previously (31). Briefly, aliquots of each boiled sample (20 μg) were subjected to sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and transferred onto nitrocellulose membranes. After blocking with 5% non-fat dried milk, each membrane was incubated overnight at 4 °C with primary antibody. Each membrane was then incubated for an additional 1 h with secondary peroxidase-conjugated IgG antibody (1:5,000). The proteins were detected using enhanced chemiluminescence reagent. Protein levels were quantified by scanning the immunoblots and analyzing them with LabWorks software (UVP Inc., Upland, CA, USA).
Knockdown of PTPN21
For RNA interference of PTPN21, HaCaT cells (5×10 Following that, the cleared immunoprecipitates were mixed with 1× sample loading buffer, boiled at 100 °C for 5 min, and then subjected to immunoblotting analysis.
Purification of the bacterial His-tagged proteins
After Escherichia coli BL21 (DE3)RIL was transformed with pET28a-His-PTPN21 (a.a. After incubation, the beads were washed with binding buffer 5 times and 1× sample buffer was added and boiled for 5 min at 100 °C. The samples were subjected to immunoblotting analyses using appropriate antibodies.
In vitro phosphatase assays
Each anti-FLAG bead-bound protein was mixed with His-PTPN21 WT or C1108S (0.1 μg) in 20 μl PTP reaction buffer [100 mM Tris-HCl (pH 7.5), 40 mM NaCl, and 1 mM DTT] and reaction mixtures were incubated at 30 °C for 30 min. CIP was used to prove the bands detected by each antibody, which recognizes specific phosphorylation sites, are phosphospecific bands. Phosphatase reaction was stopped by adding 5× sample buffer. The beads were then resolved on SDS-PAGE and analyzed by immunoblotting using specific antibodies.
Statistical analysis and experimental replicates
The data are represented as the mean ± standard error of the mean (SEM). Differences between experimental conditions were assessed by Student's t-test. p < 0.05 was considered statistically significant. In all instances, the means of data from three independent experiments were analyzed. Supplementary Fig. 1 . Knockdown of PTPN21. After transfection with control or PTPN21 siRNAs (#1, #2, and #3), PTPN21 knockdown was confirmed by immunoblotting using anti-PTPN21 and anti-GAPDH antibodies.
SUPPLEMENTARY DATA LEGENDS
Supplementary Table. 1. List of PTP primers used in this study
